The Brief Symptom Inventory (BSI), developed by Derogatis in 1975, represents an important standardized screening instrument that enables one to quantitatively assess psychological distress and psychiatric disorders. The BSI is a 53-item self-report scale, measuring nine dimensions that can be summed up to reflect three global indices, including the General Severity Index (GSI). In the era of new information and communication technologies, nomophobia ("no mobile phobia") is an emerging disorder, characterized by the fear of being out of mobile phone contact. Nothing is known, however, about the factor structure and reliability of the BSI in a population of nomophobic subjects. This study aimed at addressing this gap in knowledge. Methods: A sample of 403 subjects aged 27.91±8.63 years (160 males, 39.7% of the entire sample, and 243 females, 60.3%), recruited via snowball sampling, volunteered to take part in the study. The Italian versions of the Nomophobia questionnaire and the BSI were administered. Exploratory factor analyses, confirmatory factor analyses, and clustering analysis were carried out together with correlation analysis, analysis of variance, and multivariate regression analysis. Results: For each BSI subscale, scores were significantly higher than the norms. The nine subscales exhibited acceptable-to-good Cronbach's alpha coefficients, varying from 0.733 for psychoticism to 0.875 for depression. Overall, the reliability of the entire instrument proved to be excellent (alpha coefficient=0.972). Furthermore, all BSI subscales as well as BSI synthetic indexes correlated with nomophobia in a significant way. Stratifying the population according to the severity of nomophobia (mild, 206 individuals, 51.1% of the sample; moderate, 167 subjects, 41.4%; and severe, 30 individuals, 7.4%), the GSI score could distinguish (P<0.001) between mild and moderate (0.99±0.71 vs 1.32±0.81) and between mild and severe (0.99±0.71 vs 1.54±0.79) nomophobia, although not between moderate and severe nomophobia (P>0.05). Similar patterns could be found for the other subscales of the BSI. Finally, looking at the fit indexes, the second-order 9-factor model best fit the data compared with the Derogatis 1-factor model.
Introduction
For researchers in the field of psychopathology, the Brief Symptom Inventory (BSI), developed by Derogatis in 1975 , represents an important, standardized screening instrument that enables one to quantitatively assess psychological distress and psychiatric disorders. [1] [2] [3] [4] [5] The BSI has been used in a variety of settings, either with adolescents or adults, and, consequently, its psychometric properties have been widely investigated and appraised. The original factor structure has been intentionally designed and developed for adults and adolescents with a range of psychiatric disorders, even though the instrument has also been subsequently tested among cancer patients or individuals suffering from other chronic-degenerative disorders, among others. 6, 7 In the era of new information and communication technologies characterized by widespread and pervasive use of smart phones and mobile devices, 8 nomophobia ("no mobile phobia") is an emerging psychological concern and disorder. [9] [10] [11] Nomophobia can be defined as the irrational fear, stress, or worry of being out of mobile phone contact, that is to say being without one's own device or being unable to use it due to the absence of a signal or low network coverage, running out of minutes, battery power, or credit, or for some other reasons.
Some studies have investigated the relationship between psychopathological symptoms and technological addictions. For instance, in a sample of 126 university students, Adalier and Balkan 12 found a significant correlation between Internet addiction and psychopathological symptoms like somatization, obsession-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism. In a sample of 334 subjects, Wegmann et al 13 studied the effects of depression and social anxiety on addictive use of social networking sites and found that they were mediated by Internet use expectancies and self-regulation. Similar findings were reported by Stavropoulos et al, 14 who documented a statistically significant association between anxiety levels and Internet addiction among adolescents.
Nothing is known, however, about the factor structure, validity, and reliability of the BSI in a population of nomophobic subjects. This study aimed at addressing this gap in knowledge. On the basis of the previously mentioned studies, [12] [13] [14] we hypothesized to find a statistically significant association between nomophobic use of smart phones and psychopathological symptoms as measured by the BSI.
Materials and methods Population
Our sample size well exceeded the minimum number of 300 subjects suggested by Tabachnick and Fidell 15 as a general rule of thumb for properly performing factor analysis. For this cross-sectional study, participants (mainly, undergraduate students and younger subjects) were recruited via an online survey using a snowball approach. Further details concerning the population recruited can be found in our previous publication. 11 Briefly, a sample of 403 subjects aged 27.91±8.63 years (160 males, 39.7% of the entire sample, and 243 females, 60.3%) volunteered to take part in the study. In detail, 45 subjects spent <1 hour on their mobile phone per day (11.2%), 94 spent between 1 and 2 hours (23.3%), 69 spent between 2 and 3 hours (17.1%), 58 spent between 3 and 4 hours (14.4%), 48 spent between 4 and 5 hours (11.9%), 29 spent between 5 and 7 hours (7.2%), 36 spent between 7 and 9 hours (8.9%), and, finally, 24 spent >10 hours (6.0%).
instruments Brief symptom inventory
The BSI is a 53-item self-report scale designed to evaluate psychopathological and psychological symptoms, measuring nine dimensions (namely, somatization, obsession-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism) that can be summed up to reflect three global indices. These synthetic indices are the General Severity Index (GSI), the Positive Symptom Distress Index, and the Positive Symptom Total. In more detail, the BSI uses a 5-point Likert scale, ranging from 0 ("not at all") to 4 ("extremely"). The BSI has sound psychometric properties: in the original administration of the questionnaire, internal consistency coefficients ranged from 0.71 to 0.85.
nomophobia questionnaire
Besides the Italian validated version of the BSI, the Italian version of the Nomophobia questionnaire (NMP-Q), translated from the instrument originally developed by Yildirim and Correia, 10 was administered. Exploratory factor analysis (EFA) has previously demonstrated good psychometric properties of the instrument (Cronbach's alpha coefficient of 0.95, 0.94, 0.89, and 0.88 for the overall questionnaire and for its three factors -factor 1, not being able to access information; factor 2, giving up convenience/losing connectedness; and factor 3, not being able to communicate -respectively). by conducting regression analysis with the number of hours spent on the mobile phone as the regressor. 11 The Italian version was found to have a 3-factor structure, as opposed to the initial version of Yildirim and Correia, 10 and to the translated and validated versions in Spanish 16 and in Persian. 17 For the purpose of administration, Google Forms, an open-source tool for developing and administering ad hoc online questionnaires/surveys, was utilized. Due to the snowball sampling procedure, we were not able to compute the responder rate. There were no missing items to deal with, and, as such, no imputation analysis was necessary.
Based on the NMP-Q score, the nomophobic level was categorized as "mild nomophobia" (scores in the range 21-59), "moderate nomophobia" (scores in the range 66-99), or "severe nomophobia" (scores ≥100).
Data analysis strategy
Once the data were collected, before commencing any data handling and processing, they were visually inspected for potential outliers. Normality of data distribution was checked by performing the D'Agostino-Pearson omnibus test. Then, some descriptive analyzes were carried out with the aim to provide information about the general characteristics of the study groups in terms of reported scores. Finally, Cronbach's alpha coefficients were calculated as estimates of reliability/ internal consistency of the instrument. The following rule of thumb was utilized: the coefficient was judged unacceptable if <0.5, poor in the range 0.5-0.6, questionable in the range 0.6-0.7, acceptable in the range 0.7-0.8, good in the range 0.8-0.9, and, finally, deemed excellent if >0.9.
Correlation analysis was performed between the NMP-Q and BSI scores. The magnitude of the Pearson's coefficient was interpreted following the rule of thumb developed by Hinkle et al: 18 the strength of the correlation was deemed negligible if the r coefficient ranged from 0.00 to 0.30, low from 0.30 to 0.50, moderate from 0.50 to 0.70, high from 0.70 to 0.90, and very high from 0.90 to 1.00. Multivariate regression analyses were performed to shed light on the predictors of the overall GSI score and each BSI subscale score. Furthermore, analysis of variance was conducted for the GSI score and each BSI subscale score based on the nomophobic levels.
For all analyses, data with P<0.05 were considered statistically significant.
The commercial software Statistical Package for Social Sciences (SPSS for Windows, version 24.0, released 2017; IBM Corp., Armonk, NY, USA) was used for carrying out these statistical analyses. Graphs were obtained using the commercial MedCalc Statistical Software version 17.9.7 (2017; MedCalc Software bvba, Ostend, Belgium; http:// www.medcalc.org).
clustering analysis
Clustering analysis, based on the nomophobic levels, was conducted with the commercial software SPSS. It was carried out in two subsequent steps, hierarchical and k-means clustering techniques, in order to find the optimal number of clusters.
Exploratory factor analysis
At first, EFA was performed in order to investigate the factor structure of the BSI questionnaire. The Kaiser-Meyer-Olkin measure was computed to assess the sampling adequacy. Ideally, the Kaiser-Meyer-Olkin should be >0.60. The likely number of factors was determined by: 1) the number of factors with eigenvalues >1; and 2) a visual inspection of Cattell's scree plot. After checking the factor loadings, items were deleted in cases of unsatisfactory loading (ie, values <0.45) or loading conflicting with a sound theoretical explanation. Different principal component analyses with varimax rotation runs were, therefore, carried out iteratively until a satisfactory, clearly interpretable solution was finally achieved. Cases of cross-loading were interpreted according to salience and overall explained variance, with theoretical considerations also being taken into account (ie, loadings not conflicting with a sound preestablished theoretical framework).
EFA was conducted utilizing the commercial SPSS software.
Confirmatory factor analysis
Confirmatory factor analysis (CFA) was carried out using the open-source software Jamovi (version 0.0.03) and the commercial EQS software (version 6.3 for Windows; Multivariate Inc., Temple City, CA, USA). Differently from EFA, CFA enables researchers to quantitatively assess how well an a priori, theoretically specified factor model explains the observed pattern of correlations or covariances. Furthermore, the standardized root mean square residual was computed following the recommendation of Jöreskog and Sörbom. 40 
Goodness of fit indices

cutoff and threshold values
The P-value associated with the chi-squared test should exceed 0.05 (ie, it should not be statistically significant). Further, the value of chi-squared divided by the degrees of freedom should ideally be <2.0. As far as the RMSEA is concerned, MacCallum et al in 1996 19 
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Results
Scores as the mean and SD for each subscale of the BSI are reported in Table 1 : they ranged from 0.856±0.7986 for interpersonal sensitivity to 1.244±0.7936 for anxiety. In all cases, scores were significantly higher than the norms for adult nonpatients (P<0.001), indicating that the BSI is potentially able to distinguish between a non-nomophobic individual and one suffering from nomophobia.
The nine subscales exhibited acceptable-to-good Cronbach's alpha coefficients (as can be seen in Table 2 ), varying from 0.733 for psychoticism to 0.875 for depression. All coefficients were good except for phobic anxiety and psychoticism (0.783 and 0.733, respectively), which were acceptable. Overall, the reliability of the entire instrument was excellent (alpha coefficient=0.972). Correlations among the BSI subscales were statistically significant (Table 3) , ranging from r=0.568 (P<0.0001) for the relationship between hostility and phobic anxiety to r=0.810 (P<0.0001) between interpersonal sensitivity and paranoid ideation. Furthermore, all BSI subscales as well as the BSI synthetic indexes correlated with the NMP-Q in a statistically significant way (Table 4) . Correlation coefficients ranged from r=0.115 (P=0.0208) to r=0.372 (P<0.0001) for the relationship between phobic anxiety and factor 1 (not being able to access information) and between the GSI score and factor 2 (giving up convenience/losing connectedness) of the NMP-Q, respectively.
In multivariate regression analysis, the factor 2 score (regression coefficient=0.02877, standard error=0.005494, r partial =0.2548, t=5.236, P<0.0001), the number of hours spent on the mobile device (regression coefficient=0.05288, standard error=0.02092, r partial =0.1262, t=2.528, P=0.0119), Figure 1 ). Similar patterns could be found for the other subscales of the BSI. These findings were also confirmed by the clustering analysis (Tables 7 and  8 ), which found two major clusters (162 subjects belonging to the first cluster and 241 individuals to the second). These two clusters approximately coincided with the groups of severe and moderate nomophobia levels (197 subjects) and the group of mild nomophobia level (207 individuals), respectively: 22.029 was the final distance between the two cluster centers.
In the EFA, the 9-factor model explained up to 72.84% of the variance. Factor loadings of the different subscales for different factor models (first-order 1-factor and 9-factor models and second-order 9-factor models) are shown in Table 9 .
Finally, CFA confirmed the findings of the EFA. Looking at the fit indexes of the CFA, concerning the first-order factor models, the Derogatis 9-factor model best fit the data compared with the 1-factor model (Table 10 ). The second-order 9-factor model, however, proved to have a better fit to data. At the subscale level, the following subscales showed the best fit: somatization, obsessive-compulsive, and paranoid ideation.
Discussion
Nomophobia is an emerging technological addiction or phobia. Personality and psychopathological traits/features could be major determinants of this disorder. The BSI could shed light on this topic, even though its reliability and factor model have not been investigated in nomophobic subjects. Moreover, among scholars it has been debated whether the factor structure of the BSI is unidimensional or multidimensional. Our results show that a second-order 9-factor model fits reasonably well with our data and that the BSI is a psychometrically sound instrument able to distinguish between nonclinical individuals and subjects with behavioral addictions/phobias, such as nomophobia, as shown both by the analysis of variance and clustering analyses. Moreover, the BSI scores correlate with the severity of such a disorder, further confirming and corroborating the discriminant validity of the instrument. In the existing scholarly literature, different factor structure models, including structures comprised of five factors (among bereaved patients), 23 six factors (among ethnic groups, either clinical or nonclinical, or among college and university counseling center clients), 24, 25 eight factors (for instance, in subjects with distress), 26, 27 and one single factor of general distress (found among patients suffering from epilepsy or adult inpatients with psychiatric disorders), [28] [29] [30] prevent, or at least mitigate, its negative impact on social, work, and/or academic life, as shown in a sample of 255 university students. 32 Somatization is one of the markers of anxiety: it can be defined as a psychological distress arising from the perception of bodily dysfunction with a strong autonomic component. It is characterized by pain and discomfort, involving different systems, including the cardiovascular, gastrointestinal, respiratory, and muscular systems, among others. A correlation between somatization and Internet use has been found by some scholars. 33, 34 Depressive symptoms reflect a dysphoric mood, characterized by loss of interest in daily activities and by a deep feeling of hopelessness and despair. Some studies have found a correlation between depression and Internet use: together with low self-esteem, self-efficacy, and life satisfaction, it is clinically associated with higher levels of technological addiction. 35, 36 Furthermore, other symptoms have been correlated with Internet use, such as obsessive-compulsive symptoms, arising when some thoughts and/or behaviors occur so intrusively as to be perceived as unremitting and irresistible; interpersonal sensitivity, which is represented by feelings of personal inadequacy and inferiority, with scarce social life and interactions; or hostility, characterized by feelings of irritability, urges to break or smash things, and uncontrollable outbursts of temper. Also phobic anxiety, which reflects phobic fears and worries, and psychoticism have been associated with technological addiction. [34] [35] [36] [37] We found that paranoid ideation, which refers to a peculiar mode of thinking dominated by projection, suspiciousness, However, in most cases, these factor structure models are the results of EFA-based instead of CFA-based investigations. Only few studies, indeed, performed CFA. 31 Furthermore, some methodological differences among studies could explain the different models obtained, including the study design and the populations recruited. Our results are, instead, methodologically more robust, relying on CFA and not on only EFA. Moreover, we also performed a clustering analysis to further corroborate our findings.
The findings of the present investigation are in line with our working hypothesis and the existing scholarly literature. Being out of mobile phone contact, for example being unable to access a mobile device, can lead to an increase in irritability and anxiety. Subjects with technological addiction indeed make unsuccessful attempts to decrease Internet use and to persecutory and conspiracy beliefs, and fear of loss of control, was associated with nomophobia. Also, this finding is in line with the literature. 38 Summarizing, according to Taylor et al, 39 who make use of cognitive-behavioral models and social-skills theory, there is a strong relationship between depression and time spent using the Internet, whereas more mixed findings are reported for social anxiety. Loneliness and hostility were also found to correlate with Internet use. We have extended these results to an emerging disorder, nomophobia.
On the other hand, despite its novelty, the present study is not without limitations. The major shortcoming that should be properly recognized is given by the nonrandomized nature of the recruited sample (snowball sampling procedure). Another drawback is represented by the cross-sectional design of the study. High-quality longitudinal studies should be performed in order to capture the dynamic picture of the relationship between nomophobia and psychopathological symptoms.
Conclusion
The findings of our study show that the BSI is a reliable instrument with acceptable psychometric properties that can be administered to populations of nomophobic subjects and, as such, can be exploited by researchers in the field of behavioral addictions and technological phobias. However, based on the abovementioned shortcomings, further research in the field is urgently needed.
Disclosure
The authors report no conflicts of interest in this work.
